Section I: Disordered vortex phase in SMP region
In Fig. 1(a) in the manuscript, we have already shown an enhancement in the width of the bulk magnetization hysteresis loop above Bon(T) in the so-called SMP regime (see text). Using the width (M) of the magnetization hysteresis loop, we estimate the bulk critical current density (Jc) for sample A1 using 2 ( ) () response (at 1.7 K as shown in Fig. S1(a) ) is plotted on a log-log scale. The thick black line represents the Jc(B) behavior associated with a weak collectively pinned vortex solid, viz.,
. The increase in Jc(B) values above the onset of the SMP (Bon(T)) in our sample is similar to that STM studies in Ref. [2] , which shows the increase in pinning across SMP is associated with disordering of the vortex state.
Section II: Hysteresis in I-V response
In Fig. S2 , we replot the I-V curves shown in Fig. 1 Studies have shown near plastic depinning Ref. [3] or unstable regimes of vortex flow [4] there are unusual divergences in transient timescales associated with the driven vortex state. It has been shown that, after reaching the high critical current ( h c
